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([8])




$f(x, y, z):=f_{0}(x, y, z)=x^{8}+y^{16}+z^{16}+x^{3}yz^{3}$
$f^{-1}(0)-\{0\}$
$A_{1}:=\{x>0, y>0, z<0\}$ , $A_{2}:=\{x>0, y<0, z>0\}$ ,
$A_{3}:=\{x<0, y>0, z>0\}$ , $A_{4}:=\{x<0, y<0, z<0\}$
$S_{i}:=f^{-1}(0)\cap A_{i},$ $1\leq i\leq 4$ $f^{-1}(0)=S_{1}\cup S_{2}\cup S_{3}\cup S_{4}\cup\{0\}$
$\overline{S_{i}}=S_{i}\cup\{0\}$ $S^{2}$ $i\neq j$ $0\in \mathbb{R}^{3}$ $S_{i}$
$S_{j}$ 1 ( )
$A_{5}:=\{x<0, y<0, z>0\}$ , $A_{6}:=\{x<0, y>0, z<0\}$
$t$ $0$ 1 $f_{t}^{-1}(0)$ $A_{5}$ $A_{6}$
$g(x,y, z):=f_{1}(x, y, z)=x^{8}+y^{16}+z^{16}+x^{5}z^{2}+x^{3}yz^{3}$
$g^{-1}(0)-\{0\}$ $(x, y)$- $(y, z)$-
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$B_{1}:=\{x>0, y>0, z<0\}$ , $B_{2}:=\{x>0, y<0, z>0\}$ ,
$B_{3}:=\{x<0, z>0\}$ , $B_{4}:=\{x<0, z<0\}$
$P_{1}:=g^{-1}(0)\cap B_{i},$ $1\leq i\leq 4$ $g^{-1}(0)=P_{1}\cup P_{2}\cup P_{3}\cup P_{4}\cup\{0\}$
$\overline{P_{1}}=P_{i}\cup\{0\}$ $S^{2}$ $0\in \mathbb{R}^{3}$
1 1
[8] $(\mathbb{R}^{3}, f_{0}^{-1}(0))$ $(\mathbb{R}^{3}, f_{1}^{-1}(0))$ $0\in \mathbb{R}^{3}$
$P_{3},$ $P_{4}$ $S$ $S_{j}$ $0\in \mathbb{R}^{3}$
(1.2) $A$ $\mathbb{R}^{n}$ $0\in \mathbb{R}^{n}$ $0\in\overline{A}$
$A$ $0\in \mathbb{R}^{n}$ (direction set) $D(A)$ :
$D(A):=\{a\in S^{n-1}|$
$\{x_{i}\}\subset A\backslash \{0\}, x_{i}arrow 0\in \mathbb{R}^{n}s.t. \frac{x_{i}}{\Vert x_{1}\Vert}arrow a, iarrow\infty\}$
$S^{n-1}\uparrow J,$ $\mathbb{R}^{n}$ $0\in \mathbb{R}^{n}$ $(n-1)$
$LD(A)$ $D(A)$ $0\in \mathbb{R}^{n}$ :
$LD(A):=\{ta\in \mathbb{R}^{n}|a\in D(A), t\geq 0\}$
$A$ $0\in \mathbb{R}^{n}$ (real tangent cone)
(1.3) $h$ : $\mathbb{R}^{3}arrow \mathbb{R}^{3}$ $h(x, y, z)=(x, y, z^{3})$ $V$
$W$ :
$V:=\{(x, y, z)\in \mathbb{R}^{3}|x^{2}+y^{2}-z^{6}=0\}$ , $W:=\{(x, y, z)\in \mathbb{R}^{3}|x^{2}+y^{2}-z^{2}=0\}$
$W=h(V)$ $\dim D(V)=0$ $\dim D(h(V))=1$
(1.4) $h$ : $(\mathbb{R}^{2},0)arrow(\mathbb{R}^{2},0)$ $h(r, \theta)=(r, \theta-\log r)$
$A$ $:=\{(x, 0)\in \mathbb{R}^{2}|x\geq 0\}$ $h$ Quick Spriral
$\dim D(A)=0$ $\dim D(h(A))=1$
(1.4) $A$ $h(A)$ ([7])
(subanalytic set)
(1.5) $h$ : $(\mathbb{R}^{n}, 0)arrow(\mathbb{R}^{n}, 0)$ $A$ $\mathbb{R}^{n}$ $0\in$




(1.6)([9]) $h$ : $(\mathbb{R}^{n}, 0)arrow(\mathbb{R}^{n}, 0)$ $A,$ $B$ $\mathbb{R}^{n}$




Ta $L\hat{e}$ Loi. L. Paunescu (1.6)
(1.8) ([10]) $R$ $h$ : $(R^{n}, 0)arrow(R^{n}, 0)$
















$R$ (real closed field) $R[X]/\sqrt{X^{2}}$
$R$ $R\subset \mathbb{R}$ (Archimedean) o
(2.1) $\mathbb{R}_{alg}$
$R=\mathbb{R}_{alg}$ $R^{2}$ $0\in R^{2}$ :
$a_{m}=( \frac{1}{m}, \frac{1}{m}(1+\frac{1}{1!}+\cdots+\frac{1}{m!}))$, $b_{m}=(0, \frac{1}{m}(1+\frac{1}{1!}+\cdots+\frac{1}{m!}))$
$h:(R^{2},0)arrow(R^{2},0)$ $h(a_{m})=b_{m}$
$marrow\infty$
$\frac{a_{m}}{\Vert a_{m}\Vert}arrow(\frac{1}{\sqrt{1+e^{2}}}, \frac{e}{\sqrt{1+e^{2}}})\not\in R^{2}$, $\frac{b_{m}}{\Vert b_{m}\Vert}arrow(0,1)\in R^{2}$
$A=\{a_{m}\}$ $D(A)=\emptyset$ $D(h(A))\neq\emptyset$
$\mathbb{R}_{alg}$
L. Van den Dries
L. Van den Dries [3], L.
Van den Dries-C. Miller $[4]$ M. Coste [2] $R$
(2.2) $S= \bigcup_{n\in N}S_{n}$ $S_{n}$ $R^{n}$
$S$ $(R, <, +, \cdot)$ (o-minimal structure)
:
(1) $S_{n}$
(2) $A\in S_{n}$ $B\in S_{m}$ $A\cross B\in S_{n+m}$
(3) $A\in S_{n+m}$ $\Pi$ : $R^{n+m}arrow R^{n}$ $\Pi(A)\in S_{n}$
(4) $R^{n}$ $S_{n}$
(5) $S_{1}$
$R^{n}$ $A$ $A\in S_{n}$ (definable set)
$f$ : $Aarrow R^{m}$ $R^{n}\cross R^{m}$ $S$
(2.3) (1) $S_{n}$ $\mathbb{R}^{n}$ (semialgebraic set) $S= \bigcup_{n\in N}S_{n}$
$\mathbb{R}$
(2) A. Wilkie (exponential field) ([15])
$n=0,1,2,$ $\cdots$
$\{(x_{1}, \cdots, x_{n},y_{1}, \cdots y_{k})\in \mathbb{R}^{n+k} . P(x_{1}, \cdots,x_{n},y_{1}, \cdots,y_{k}, e^{x_{1}}, \cdots,e^{x_{n}}, e^{y_{1}}, \cdots, e^{y_{k}})=0\}$
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$\mathbb{R}^{n}$ $A$ ( $0\in\overline{A}$ ) (sea-tangle neigh-
bourhood) $d,$ $C>0$ $d$ $C$ $A$
$ST_{d}(A;C)$
$ST_{d}(A;C)$ $:=\{x\in \mathbb{R}^{n}|dist(x, A)\leq C\Vert x\Vert^{d}\}$
(3.1) ([9]) $h$ : $(\mathbb{R}^{n}, 0)arrow(\mathbb{R}^{n}, 0)$ $A$ $\mathbb{R}^{n}$






$\Phi$ $(R, 0)$ $(R, 0)$
(3.2) $A\subset R^{n}$ $0\in\overline{A}$ $\theta\in\Phi$ $A$
$ST_{\theta}(A)$
$ST_{\theta}(A)$ $:=\{x\in R^{n}|dist(x, A)\leq\theta(\Vert x\Vert)\Vert x\Vert\}$
$h$ : $(R^{n}, 0)arrow(R^{n}, 0)$ $A$ $R^{n}$ $0\in R^{n}$
$0\in\overline{A}$




$R^{n}$ $0\in R^{n}$ $A$ $0\in$
(3.5) $A$ $B$ $R^{n}$ $0\in R^{n}$ $0\in\overline{A}$ $\overline{B}$





(3.7) $A\subset R^{n}$ $A$ $LD(A)$ $ST$-
\S 4.
[9] (Sequence Selection Property)
(4.1) $A$ $R^{n}$ $0\in R^{n}$ $0\in\overline{A}$ $A$
$0\in R^{n}$ (SSP) $0\in R^{n}$ $R^{n}$
$\{a_{m}\}$
$\lim_{marrow\infty}\frac{a_{m}}{\Vert a_{m}\Vert}\in D(A)$
$\Vert a_{m}-b_{m}\Vert\ll\Vert a_{m}\Vert,$ $\Vert b_{m}\Vert$
$\{b_{m}\}\subset A$
(4.2) (1) (SSP) $C^{1}$
(2) $0\in R^{n}$ $\mathbb{R}^{n}$ $R$
(SSP)
(SSP)
(4.3)([9]) $h$ : $(\mathbb{R}^{n}, 0)arrow(\mathbb{R}^{n}, 0)$ $A$ $\mathbb{R}^{n}$









$h$ : $(R^{n}, 0)arrow(R^{n}, 0)$ $A$ $R^{n}$ $0\in R^{n}$
$0\in\overline{A}$ $A$ $h(A)$ $R$
$(3.3)$ (3.4)
:
(5.1) $\dim D(A)\geq\dim D(h(A))$
$\dim LD(A)=\dim h(LD(A))$ (4.4)
(5.1) :







$\epsilon>0$ $B_{\epsilon}(O)$ $0\in \mathbb{R}^{n}$
$\mathbb{R}^{n}$
$\epsilon$-
(6.1) $A,$ $B$ $R^{n}$ $0\in R^{n}$ $0\in\overline{A}$ $\overline{B}$
$A$ $B$ $ST$- $\theta_{1}\in\Phi$
$Vol(\overline{ST_{\theta}(A)}^{\mathbb{R}}\cap B_{\epsilon}(0))\approx Vol(\overline{ST_{\theta}(B)}^{\mathbb{R}}\cap B_{\epsilon}(0))$
$\theta\geq\theta_{1}$ $\theta\in\Phi$
(6.2) $\alpha\subset R^{n}$ $R^{n}$ $0\in R^{n}$ $0\in\overline{\alpha}$
$\beta\subset R^{n}$ $0\in R^{n}$ $\dim\alpha<\dim\beta$
$\theta_{1}\in\Phi$




(6.3) $)$ $h$ : $(R^{n}, 0)arrow(R^{n}, 0)$ $E$ $R^{n}$
$0\in R^{n}$ $0\in\overline{E}$ $F:=h(E)$ $F$ $LD(F)$ $ST-$
$LD(F)$ $\dim LD(F)\leq\dim E$
(1.8) (5.2)
$A$ $h(A)$ $LD(A)$
(3.7) $A$ $LD(A),$ $h(A)$ $LD(h(A))$ $ST$-
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